WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B26B 21/00, 21740, 21/52 



A2 



(11) International Publication Number: WO 98/36878 

(43) International Publication Date: 27 August 1998 (27.08.98) 



(21) International Application Number: PCT/US98/02948 

(22) Internationa] Filing Date: 18 February 1998 (18.02.98) 



(30) Priority Data: 
08/802,814 



1 9 February 1 997 ( 1 9.02.97) US 



(63) Related by Continuation (CON) or Continuation-in-Part 
(CIP) to Earlier Application 

US 08/802,814 (CON) 

Filed on 19 February 1997 (19.02.97) 



(71) Applicant (for all designated States except US): THE 

GILLETTE COMPANY [US/US]; Prudential Tower 
Building, Boston, MA 02199 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): CARSON, William, C, 
m [US/US]; 3 Seneca Court, Acton, MA 01720 (US). 
LEE, Alejandro, C. [US/US]; 366 Putnam Avenue #3, 
Cambrigde, MA 02139 (US). METCALF, Stephen, C. 
[US/US]; 16 Adella Avenue, West Newton, MA 02157 
(US). NOWAK, Paul [US/US]; 8 Tipert Street, Danvers, 
MA 01923 (US). TROTTA, Robert, A. [US/US]; 312 
West Elm Street, Pembroke, MA 02359 (US). WORRICK, 



Charles, B. [US/US]; 586 Whitman Street, Hanson, MA 
02341 (US). 

(74) Agents: GALLOWAY, Peter, D.; Ladas & Parry, 26 West 61st 
Street, New York, NY 10023 (US) et al. 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, GM, GW, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Title: SHAVING RAZOR AND METHOD 
(57) Abstract 

A cartridge-connecting subassembly for a shaving razor handle. The cartridge-connecting subassembly includes a cartridge connecting 
structure, a handle connecting structure, and a movable component within the cartridge connecting structure that interacts with a replaceable 
cartridge when it is connected. The cartridge connecting structure releasably holds the replaceable cartridge. The cartridge connecting 
subassembly is substantially covered when the handle connecting structure is connected to an elongated hand gripping structure of said 
handle and the cartridge connecting structure is connected to a cartridge. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LI) 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


KyTgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 









WO 98/36878 



PCT/US98/02948 



- 1 - 



SHAVING RAZOR AND METHOD 



The invention relates to shaving razors having handles and 



replaceable cartridges. 



Shaving systems often consist of a handle and a replaceable cartridge 



5 in which one or more blades are mounted in a plastic housing. After the blades in a 
cartridge have become dull from use, the cartridge is discarded, and replaced on the 
handle with a new cartridge. In some shaving systems the blades are resiliency 
mounted with respect to the cartridge housing and deflect under the force of skin 
contact during shaving. In some shaving systems the connection of the cartridge to 

10 the handle provides a pivotal mounting of the cartridge with respect to the handle so 
that the cartridge angle adjusts to follow the contours of the surface being shaved. 
In such systems, the cartridge can be biased toward an at rest position by the action 
of a spring-biased plunger (a cam follower) carried on the handle against a cam 
surface on the cartridge housing. 

1 5 In one aspect, the invention features, in general, a cartridge- 

connecting subassembly for a shaving razor handle. The cartridge connecting 
subassembly includes a cartridge connecting structure, a handle connecting structure, 
and a movable component within the cartridge connecting structure that interacts 
with a replaceable cartridge when it is connected. The cartridge connecting 

20 structure has outer, cartridge-supporting, side surfaces that mate with inwardly 

directed surfaces of a recess on the cartridge and also has cartridge holding structure 
that releasably holds the replaceable cartridge. The handle connecting structure has 
outer, handle-supporting, side surfaces that mate with inwardly directed handle 
surfaces of an elongated hand gripping structure of the razor handle. The cartridge 

25 connecting structure and the handle connecting structure have contiguous portions so 
that the subassembly is substantially covered when the handle connecting structure 
is connected to the elongated hand gripping structure, and the cartridge connecting 
structure is connected to a cartridge. 



30 subassembly for a shaving razor handle that includes a housing and a movable 

component within the housing. The housing includes a handle connecting structure 
for making a permanent connection to a subassembly connecting end of an 



In another aspect the invention features a cartridge-connecting 
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elongated hand gripping structure of the razor handle, a cartridge connecting 
structure for making a releasable connection to a replaceable cartridge, an assembly 
opening at the handle connecting structure for receiving the movable component 
during assembly, a cartridge interaction opening at the cartridge connecting structure 

5 through which the component is movable for interaction with the cartridge, and 
blocking structure that retains the movable component on the housing. 

In another aspect, the invention features, in general, a cartridge- 
connecting subassembly for a shaving razor handle that includes a housing having 
handle connecting structure, a cartridge connecting structure on the housing, and an 

10 ejector structure that is separate from the cartridge connecting structure and is 

movably mounted on the housing with respect to the cartridge connecting structure 
so as to eject a cartridge from the cartridge connecting structure when moved to an 
ejection position. 

Certain implementations of the subassembly of the invention include 

15 one or more of the following features. 

In certain implementations: the movable component is a spring- 
biased plunger that has an end that extends from the cartridge connecting structure 
for biasing the cartridge; the ejector is U-shaped and has arm portions on each side 
of the plunger that are extendible from the cartridge connecting structure to eject a 

20 cartridge; the handle connecting structure has an opening providing access of a base 
portion of a button to the ejector, and the elongated hand gripping structure has a 
recess aligned with the opening; the handle connecting structure has a raised lip that 
extends above the outer, handle-supporting side surfaces; the handle connecting 
structure has fastener holes through the outer handle-supporting side surfaces outside 

25 of the raised lip for receiving a fastener to the elongated hand gripping structure; the 
handle connecting structure has side protrusions for mating with mating recesses of 
the inwardly directed handle surfaces; the movable member has a first cam surface 
and a first stop surface, and the housing has a second cam surface against which the 
first cam surface is deflected during insertion through the assembly opening, and the 

30 blocking structure has a second stop surface against which the first stop surface is 
blocked after passing the second cam surface and returning to an undeflected 
position, the movable member being prevented from returning through the assembly 
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opening by interaction of the first and second stop surfaces; the blocking structure 
includes ribs across the interaction opening permitting passage of one part of a 
movable component therethrough and blocking another part of the movable 
component; the holding structure on the cartridge connecting structure is a 
5 depression for mating with a projection on the cartridge; alternatively, the holding 
structure on the cartridge connecting structure can be a projection for mating with a 
depression on the cartridge. 

In some other aspects, the invention features, in general, shaving 
razor handles including cartridge connecting subassemblies as have already been 
10 described and elongated hand gripping structure. 

In another aspect the invention features, in general, a shaving razor 
handle including an elongated hand gripping structure that has a generally straight 
portion and a subassembly connecting portion that is offset with respect to the 
straight portion and is generally flat. The handle also includes a subassembly that 
1 5 has a generally flat handle connecting structure permanently connected to the 
subassembly connecting portion, a cartridge connecting structure for making a 
releasable connection to a replaceable cartridge, and a movable component within 
the cartridge connecting structure for interacting with a replaceable cartridge. 

In another aspect, the invention features, in general, a shaving razor 
20 handle including an elongated hand gripping structure, a subassembly having a 

cartridge connecting structure and a handle connecting structure that mates with a 
subassembly connecting end of the elongated hand gripping structure, and a stake 
that permanently connects the handle connecting structure to the subassembly 
connecting end. 

25 In another aspect, the invention features, in general, a shaving razor 

handle including a cartridge support structure at an end of an hand gripping 
structure that includes a frame structure and a plurality of gripping pads. The 
gripping pads include an elastomeric plastic outer gripping layer and a 
nonelastomeric plastic support layer thereunder. The frame structure has openings 

30 that each have a restricted area leading to a larger area region within the frame 
structure. Each gripping pad has at least one locking tab received in a respective 
opening, and each locking tab has a portion that is located in the larger area 




WO 98/36878 PCT/US98/02948 

-4- 

region and is larger than the restricted area. 

Certain implementations of the handle of the invention may include 
one or more of the following features. 

In certain implementations: the restricted areas of the openings of the 

5 frame structure are defined by facing barbs; the gripping pads are crescent shaped 
with a broad area on an upper surface of the frame and two narrowing portions on 
two side portions; there is a locking at each narrowing portion; the broad area 
carries an interlocking portion that interlocks with structure on the frame; the 
nonelastomeric plastic support layer has a lower surface that is concave between the 

10 locking tabs; the frame has respective recessed areas in an outer surface; the 
gripping pads are located in the recessed areas. 

In another aspect, the invention features, in general, making cartridge 
connecting subassemblies by inserting components into housings having cartridge 
connecting structures and handle connecting structures as have already been 

15 described. 

In another aspect, the invention features, in general, making razor 
handles by securing cartridge connecting subassemblies to elongated hand gripping 
structures as have already been described. 

Other advantages and features of the invention will be apparent from 
20 the detailed description of preferred embodiments thereof and from the claims. 

Fig. 1 is a perspective view of a shaving razor according to the 

invention. 

Fig. 2 is a perspective view showing a handle and a replaceable 
cartridge of the Fig. 1 razor separated from each other. 
25 Fig. 3 is an exploded view of the components of the Fig. 2 handle. 

Figs. 4A and 4B are vertical sectional views of upper gripping pads 
of the Fig. 2 handle. 

Fig. 5 is a plan view of a frame of the Fig. 2 handle. 
Fig. 6 is an elevation of the Fig. 5 frame. 
30 Fig. 7 is a vertical sectional view, taken at 7-7 of Fig. 5, of the Fig. 5 

frame. 

Fig. 8 is a partial vertical sectional view, taken at 8-8 of Fig. 6, 
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showing the connection of locking tabs of the Figs. 4A and 4B gripping pads to the 
Fig. 5 frame. 

Fig. 9 is an exploded view showing a cartridge connecting 
subassembly and button at a cartridge connecting end of the Fig. 5 frame of the Fig. 
5 2 handle. 

Fig. 10 is a vertical sectional view of a base member of the Fig. 2 

cartridge. 

Fig. 1 1 is a plan view of an ejector of the Fig. 9 subassembly. 
Fig. 12 is a horizontal section of a housing of the Fig. 9 subassembly. 
10 Fig. 13 is a vertical sectional view, taken at 13-13 of Fig. 12, of a 

housing of the Fig. 9 subassembly. 

Fig. 14 is an elevation of a plunger of the Fig. 9 subassembly. 
Fig. 15 is a plan view of the Fig. 14 plunger. 
Fig. 16 is an elevation of the button of the Fig. 2 handle. 
15 Fig. 17 is a vertical sectional view, taken at 17-17 of Fig. 13, of the 

housing of the Fig. 9 subassembly. 

Referring to Figs. 1 and 2, shaving razor 10 includes handle 12 and 
replaceable shaving cartridge 14, as shown in Fig. 2, cartridge 14 is removable from 
handle 12. Cartridge 14 includes housing 16, which carries three blades 18, guard 
20 20 and cap 22. Cartridge 14 also includes interconnect member 24 on which 

housing 16 is pivotally mounted. Interconnect member 24 includes base 27, which 
removably and fixedly attaches to cartridge connecting structure 26 of handle 12, 
and two arms 28 that pivotally support housing 16 at its two sides. Housing 16 has 
cam surface 25 (Fig. 2) which is acted upon by spring-biased plunger 23 of handle 
25 12; when base 27 is connected to handle 12, plunger 23 passes through opening 29 
in base 27 to bias housing 16 to the forward, at rest position shown in Fig. 1. The 
construction and operation of shaving cartridge 14 is discussed in detail in U.S.S.N. 
08/630,437, filed April 10, 1996, which is hereby incorporated by reference as if 
fully set forth in its entirety herein. Handle 12 carries button 32 used to eject a 
30 cartridge 14 by activating U-shaped ejector 86 (Fig. 9), causing it to extend from 
the front of cartridge connecting structure 26 and push base 27 from structure 26. 

Referring to Figs. 3-7, handle 12 includes elongated hand gripping 
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structure 30 to which cartridge connecting subassembly 31 (described in more detail 
below) and button 32 are connected. Elongated hand gripping structure 30 includes 
metal frame 34 as a primary structural member. Cartridge connecting subassembly 
31 (Fig. 3) is connected to subassembly connecting end 36 of frame 34. End 36 is 
5 generally flat, in order to match the shape of base 27 (Figs. 1 and 2), and is offset 
from the rest of frame 34, which is generally straight The straight portion of 
frame 34 has three crescent-shaped recesses 38, 40, 42 (see in particular Figs. 5-6) 
and associated holes 39, 41, 43 for upper, crescent-shaped gripping pads 44, 46, 48. 
It also includes oval shaped recess 50 for upper logo panel 52 (Fig. 3) and lower 
10 recess 54 (Fig. 7) for lower gripping pad 56, which carries lower logo pad 57 



hand-gripping structure in the completed unit and are each made of an elastomeric 
plastic outer gripping layer (e.g., thermoplastic elastomer) and a nonelastomeric 

15 plastic support layer (e.g., of polypropylene or acrylonitrile butadiene styrene) 
thereunder made by two-color molding. The two-layer construction of front 
gripping pad 44 and rear gripping pad 48 (middle gripping pad 46 is similar to 
pad 48) is shown in Figs. 4A and 4B, where elastomeric gripping layers 45 and 
nonelastomeric support layers 47 are shown in the sectional portions. 

20 The nonelastomeric plastic support layer 47 of front gripping pad 44 

has rearwardly-directed tab 62 (Fig. 4A) at the front that passes through hole 39 and 
mates with recess 63 on front extension 60 of lower gripping pad 56 (Fig. 3). 
Tab 62 is optional, and pad 44 can be securely connected to frame 34 without this 
feature at the front. The nonelastomeric plastic support layers 47 of middle and rear 

25 gripping pads 46, 48 have forwardly-directed tabs 64 (Fig. 4B) at the front that pass 
through holes 41, 43 and lock under overlying portions 68 of frame 34 (Fig. 7). All 
upper gripping pads 44, 46, 48 have facing locking tabs 70 that are received in 
openings 72, 74, 76 of frame 34 (Figs. 6, 7) at the ends of crescent-shaped 
recesses 38, 40, 42. Referring to Fig. 8, frame 34 has opposed barbs 70a at 

30 openings 72, 74, 76, and locking tabs 70 deform as they are inserted past barbs 70a 
into the openings. After insertion, the portions of locking tabs 70 inside of 
frame 34 (in a region within frame 34 that is larger than the individual openings) 



(Fig. 3). 



Upper gripping pads 44, 46, 48 and lower gripping pad 56 provide a 
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return to a size that is larger than the restricted area between barbs 70a. Barbs 70a 
inhibit locking tabs 70 from coming out of openings 72, 74, 76 and thus lock tabs 
70 and gripping pads 44, 46, 48 in position on frame 34. 

Upper logo panel 52 has extensions 58 (Fig. 3) that are press-fitted 
5 into recesses 61 in frame 34 (Figs. 5, 7). The nonelastomeric plastic support layer 
of lower gripping pad 56 has extensions 60 (Fig. 3) that are press-fitted into 
recesses 69 in frame 34 (Figs. 5, 7) and extensions 71 that are press-fitted 
between opposed mating surfaces inside of frame 34. Lower logo panel 57 has 
extensions 73 that are secured in mating recesses (not shown) in lower gripping 

10 pad 56 by staking by pins 73a. 

Referring to Fig. 9, the components of cartridge connecting 
subassembly 31 are shown prior to assembly and prior to mounting of 
subassembly 31 in recess 80 in subassembly connecting end 36 of frame 34. 
Subassembly 31 includes housing 82, plunger 23, spring 84, and U-shaped 

15 ejector 86. Plunger 23, spring 84, and U-shaped ejector 86 are received in 

recess 87 (Figs. 12, 13) in housing 82. Housing 82 includes cartridge connecting 
structure 26 at the front and handle connecting structure 88 at the rear, as indicated 
in Figs. 9 and 12. Handle connecting structure 88 has outer, handle-supporting, 
surfaces 90 that mate with inwardly directed handle surfaces 92 (Figs. 7, 9) of 

20 frame 34 when mounted in recess 80. Handle connecting structure 88 also has side 
protrusions 89 for mating with mating recesses 91 of frame 34. Cartridge 
connecting structure 26 extends from frame 34 when structure 88 is mounted in 
recess 80 (Fig. 2), and has outer, cartridge-supporting, side surfaces 94 (Fig. 9) that 
mate with inwardly directed cartridge surfaces 96 of recess 98 of base 27 (Fig. 10). 

25 Cartridge connecting structure 26 also includes two depressions 100 (one shown in 
Fig. 13) that act as cartridge holding structure for releasably holding base 27 via 
engagement of detents 102 (one shown in Fig. 10) thereon. 

Referring to Figs. 9, 11-15, housing 82 has assembly opening 104 
(Figs. 12, 13) at the rear for receiving the movable components, namely plunger 23, 

30 spring 84, and ejector 86, during assembly. At the front of housing 82 are side 

openings 106 and central opening 108 through which arm portions 1 10 of ejector 86 
and plunger 23 are respectively movable for interaction with cartridge 14. Ribs 1 12 
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(Fig. 12) between openings 106, 108 act as blocking structure retaining ejector 86 
and plunger 23 on housing 82. Arm portions 1 10 on each side of plunger 23 are 
extendible from cartridge connecting structure 26 to eject cartridge 14 from 
cartridge connecting structure 26. 



opening 114 providing access of bottom extensions 116 of button 32 (Fig. 16) that 
are received within rectangular region 1 18 at the back narrow portion of ejector 86 
(Fig. 11). Raised lip 120 extends above surface 90 along opening 114. Lip 120 
and opening 114 are aligned with and fit within recess 122 of subassembly 
10 connecting end 36 of handle 12. 



recess 87, angled stop surfaces 124 at arms 110 are biased against and blocked by 
angled stop surfaces 126 on the inside of recess 87. Ends 110 can be moved 
forward to extend slightly through openings 106 when the back of ejector 86 is 

15 pushed forward by button 32. Plunger 23 is located between arms 1 10, and front 
blade 128 extends through opening 108 in front of cartridge connecting structure 26. 
Blade 128 is thicker than the arms of ejector 86 and slides within track 129, while 
arms 110 slide in the narrower space between surfaces 130. Side projections 132 of 
plunger 23 (Figs. 14, 15) are blocked by ribs 1 12 and prevented from further 

20 forward movement, and bottom projection 134 rides within groove 136 (Fig. 12) to 
guide plunger 23. Spring 84 is located on shaft 140 and pushes against spring 
rest 141 at the base of ejector 86. Spring 84 thus performs the dual functions of 
biasing ejector 86 rearward with surfaces 124 of ejector 86 resting against 
surfaces 126 of housing 82 and of biasing plunger 23 forward with side 

25 projections 132 of plunger 23 resting against ribs 1 12 of housing 82. 



placed on shaft 140 of plunger 23, and these two components are inserted into 
recess 87 of housing 82 along track 129. U-shaped ejector 86 is then inserted, with 
arms 110 straddling plunger 23 in the space between surfaces 130. Front outer 
30 comers 142 of arms 1 10 are deflected inward by cam surfaces 144 of housing 82 

during insertion of ejector 86. As angled stop surfaces 124 of arms 1 10 pass angled 
stop surfaces 126 of housing 82, arms 110 spring outward, and ejector 86 is retained 



5 



Referring to Figs. 9, 11 and 13, handle connecting structure 88 has 



Referring to Figs. 11, 12, 14, 15, when ejector 86 is mounted in 



During assembly of cartridge connecting subassembly 31, spring 84 is 
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within housing 82 by blocking of angled stop surfaces 124 by angled stop 
surfaces 126. All of the movable components of subassembly 31 are thus locked 
within housing 82 and prevented from falling out during part handling in 
preparation of assembly on frame 34. 
5 Cartridge connecting subassembly 31 is mounted on frame 34 by 

inserting handle connecting structure 88 into recess 80 and staking housing 82 to 
frame 34 using pins 150. Pins 150 pass through holes 152 in frame 34 and aligned 
holes 154 in the upper surface 90 of handle connecting structure 88 outside of 
lip 120. The pins are driven into the plastic of housing 82 at lower surfaces 130 

10 outside of the region occupied by narrow portion of U-shaped ejector 86. 

Button 32 is then inserted into opening 1 14. Referring to Figs. 16 
and 17, each extension 1 16 of ejector button 32 has an outwardly directed 
groove 160 that slides on a respective track 162 within opening 114. The upper 
surfaces 161 defining grooves 160 slide on the upper surfaces 164 of tracks 162, 

15 and the lower surfaces 166 defining groves 160 effect capture on or abut the lower 
surfaces 168 of tracks 162. Extensions 116 have inclined surfaces 170 that coact 
with the curved upper corners of tracks 162 to deflect extensions 1 16 inward as 
button 32 is inserted into opening 1 14. When grooves 160 on extensions 1 16 align 
with tracks 162, extensions 116 substantially return to their undeflected position and 

20 lock ejector button 32 in place within opening 1 14. The ends of extensions 1 16 are 
located within rectangular region 118 and push against surfaces 172 of ejector 86 
when ejector button 32 is pushed toward the end of handle 12. After button 32 has 
been inserted, upper vertical surfaces 174 of extensions 1 16 sit within the space 
between upper surfaces 176 of opening 114. Bar 178 serves to capture and guide 

25 spring 84. 

Button 32 covers openings 154 so that the staking is not visible in the 
assembled product. Also, after a cartridge 14 has been attached, no part of 
subassembly 31 is visible (see Fig. 1), and thus the different materials used for 
housing 82 and frame 34 are not evident. 
30 Other embodiments of the invention are within the scope of the 

appended claims. In place of a trapezoidal extension shape for cartridge connecting 
structure 26, a six-sided structure, or other asymmetrical shape could be employed. 
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CLAIMS , 

1 . A cartridge-connecting subassembly for a shaving razor handle, said 
subassembly comprising 

a cartridge connecting structure having outer, cartridge-supporting, 
5 side surfaces that mate with inwardly directed cartridge surfaces of a recess on a 
replaceable cartridge, said cartridge connecting structure including cartridge holding 
structure for releasably holding a replaceable cartridge, 

a movable component within said cartridge connecting structure for 
interacting with said cartridge when connected to said cartridge connecting structure, 
10 and 

a handle connecting structure having outer, handle-supporting, side 
surfaces that mate with inwardly directed handle surfaces of an elongated hand 
gripping structure of said razor handle, said cartridge connecting structure and said 
handle connecting structure having contiguous portions, 
15 whereby said subassembly is substantially covered when said handle 

connecting structure is connected to said elongated hand gripping structure, and said 
cartridge connecting structure is connected to said cartridge. 

2. A cartridge-connecting subassembly for a shaving razor handle, said 
subassembly comprising 

20 a housing, and 

a movable component within said housing for interacting with a 
replaceable cartridge when connected to said subassembly, 

said housing including a handle connecting structure for making a 
permanent connection to a subassembly connecting end of an elongated hand 

25 gripping structure of said razor handle, a cartridge connecting structure for making a 
releasable connection to said replaceable cartridge, an assembly opening at said 
handle connecting structure for receiving said movable component during 
assembly, a cartridge interaction opening at said cartridge connecting structure 
through which said component is movable for interaction with said cartridge, and 

30 blocking structure retaining said movable component on said housing. 

3. A cartridge-connecting subassembly for a shaving razor handle, said 
subassembly comprising 
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a housing having handle connecting structure for making a permanent 
connection to a subassembly connecting end of an elongated hand gripping structure 
of said razor handle, said housing having a cartridge connecting structure for 
making a releasable connection to a replaceable cartridge, and 
5 an ejector structure that is separate from said cartridge connecting 

structure and is movably mounted on said housing with respect to said cartridge 
connecting structure so as to eject a said cartridge from said cartridge connecting 
structure when moved to an ejection position. 

4. The subassembly of claim 1 or 2, wherein said movable component is 
10 a spring-biased plunger that has an end that extends from said cartridge connecting 

structure for biasing said cartridge. 

5. The subassembly of claim 1 or 2, wherein said movable component is 
an ejector that has a portion that is extendible from said cartridge connecting 
structure to eject a said cartridge from said cartridge connecting structure. 

15 6. The subassembly of claim 1 or 2, wherein said movable component is 

a spring-biased plunger that has an end that extends from said cartridge connecting 
structure for biasing said cartridge, and further comprising a movable U-shaped 
ejector that is movably mounted on said cartridge connecting structure and has arm 
portions on each side of said plunger that are extendible from said cartridge 

20 connecting structure to eject a said cartridge from said cartridge connecting 
structure. 

7. The subassembly of claim 1, wherein said movable component is an 
ejector that has a portion that is extendible from said cartridge connecting structure 
to eject a said cartridge from said cartridge connecting structure, said handle 

25 connecting structure has an opening providing access of a base portion of a button 
to said ejector, and said elongated hand gripping structure has a recess aligned with 
said opening. 

8. The subassembly of claim 7, wherein said handle connecting structure 
has a raised lip that extends above said outer, handle-supporting side surfaces. 

30 9. The subassembly of claim 8, wherein said handle connecting structure 

has fastener holes through said outer handle-supporting side surfaces outside of said 
raised lip for receiving a fastener to said elongated hand gripping structure. 
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10. The subassembly of claim 1, wherein said handle connecting structure 

has side protrusions for mating with mating recesses of said inwardly directed 
handle surfaces. 

11- The subassembly of claim 2, wherein said movable member has a 

5 first cam surface and a first stop surface, and wherein said housing has a second 
cam surface against which said first cam surface is deflected during insertion 
through said assembly opening, and wherein said blocking structure has a second 
stop surface against which said first stop surface is blocked after passing said 
second cam surface and returning to an undeflected position, said movable member 
10 being prevented from returning through said assembly opening by interaction of said 
first and second stop surfaces. 

12. The subassembly of claim 2, wherein said blocking structure 
comprises ribs across said interaction opening permitting passage of one part of said 
movable component therethrough and blocking another part of said movable 

15 component. 

13. The subassembly of claim 3, wherein said ejector structure is U- 
shaped and has arm portions that are extendible from said cartridge connecting 
structure to eject a said cartridge from said cartridge connecting structure. 

14. The subassembly of claim 13, further comprising a spring-biased 

20 plunger that is movably mounted on said cartridge connecting structure between said 
arm portions and has an end that extends from said cartridge connecting structure 
for biasing said cartridge. 

15. The subassembly of claim 3, wherein said handle connecting structure 
has an opening providing access of a base portion of a button to said ejector, and 

25 said elongated hand gripping structure has a recess aligned with said opening. 

16. The subassembly of claim 15, wherein said handle connecting 
structure has outer, handle-supporting, side surfaces that mate with inwardly directed 
handle surfaces of an elongated hand gripping structure of said razor handle, and 
said handle connecting structure has a raised lip that extends above said outer, 

30 handle-supporting side surfaces along said opening. 

17- The subassembly of claim 1, wherein said handle connecting structure 

has an assembly opening for receiving said movable component during assembly, 
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said cartridge connecting structure has a cartridge interaction opening through which 
said component is movable for interaction with said cartridge, and further 
comprising blocking structure retaining said movable component on said 
subassembly. 

> 18. The subassembly of claim 1, wherein said holding structure comprises 

a depression for mating with a projection on said cartridge. 

19. The subassembly of claim 1, wherein said holding structure comprises 
a projection for mating with a depression on said cartridge. 

20. A shaving razor handle for connection to a replaceable 
10 cartridge comprising 

an elongated hand gripping structure having a subassembly 
connecting end with inwardly directed handle surfaces, and 

a subassembly that is permanently connected to said elongated hand 
gripping structure comprising 
15 a handle connecting structure having outer, handle-supporting side 

surfaces that mate with said inwardly directed handle surfaces, 

a cartridge connecting structure having outer, cartridge-supporting 
side surfaces that mate with inwardly directed cartridge surfaces of a recess on a 
replaceable cartridge, said cartridge connecting structure including cartridge holding 
20 structure for releasably holding said replaceable cartridge, and 

a movable component within said cartridge connecting structure for 
interacting with a said cartridge when connected to said cartridge connecting 
structure, 

said cartridge connecting structure and said handle connecting 
25 structure having contiguous portions, 

whereby said subassembly is substantially covered when said 
cartridge is connected to said cartridge connecting structure. 

21. A shaving razor handle comprising 

an elongated hand gripping structure having a generally straight 
30 portion and a subassembly connecting portion that is offset with respect to said 
straight portion and is generally flat, and 

a subassembly that has a generally flat handle connecting structure 
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permanently connected to said subassembly connecting portion, a cartridge 
connecting structure for making a releasable connection to a replaceable cartridge, 
and a movable component within said cartridge connecting structure for interacting 
with said replaceable cartridge when connected to said handle. 
5 22. A shaving razor handle comprising 

an elongated hand gripping structure having a subassembly 
connecting end, 

a subassembly having a handle connecting structure that mates with 
said subassembly connecting end, said subassembly including a cartridge connecting 
10 structure, and 

a stake that permanently connects said handle connecting structure to 
said subassembly connecting end. 

23 - The handle of claim 22, wherein said subassembly has a movable 

component within said cartridge connecting structure for interacting with said 
15 cartridge when connected to said handle. 

24 - The handle of claim 20, 21 or 23, wherein said movable component 
is a spring-biased plunger that has an end that extends from said cartridge 
connecting structure for biasing said cartridge. 

25 - The handle of claim 20, 21 or 23, wherein said movable component 
20 is an ejector that has a portion that is extendible from said cartridge connecting 

structure to eject a said cartridge from said cartridge connecting structure. 
26 * Th e handle of claim 20, 21 or 23, wherein said movable component 

is a spring-biased plunger that has an end that extends from said cartridge 
connecting structure for biasing said cartridge, and further comprising a movable U- 
25 shaped ejector that is movably mounted on said cartridge connecting structure and 
has arm portions on each side of said plunger that are extendible from said cartridge 
connecting structure to eject a said cartridge from said cartridge connecting 
structure. 

27. The handle of claim 20, 21 or 23, wherein said movable component 

30 is an ejector that has a portion that is extendible from said cartridge connecting 
structure to eject a said cartridge from said cartridge connecting structure, said 
handle connecting structure has an opening providing access to said ejector, and said 
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elongated hand gripping structure has a recess aligned with said opening, and further 
comprising a button having a base portion that accesses said ejector through said 
opening. 

28. The handle of claim 20, wherein said movable component is an 

5 ejector that has a portion that is extendible from said cartridge connecting structure 
to eject a said cartridge from said cartridge connecting structure, said handle 
connecting structure has an opening providing access to said ejector, and said 
elongated hand gripping structure has a recess aligned with said opening, and 
further comprising a button having a base portion that accesses said ejector through 
10 said opening, and wherein said handle connecting structure has a raised lip that 
extends above said outer, handle-supporting side surfaces along said opening. 

29. The handle of claim 28, further comprising a fastener from said 
inwardly directed handle surface to said outer handle-supporting side surface outside 
of said raised lip, said fastener being covered by said button. 

15 30. The handle of claim 20, wherein said handle connecting structure has 

side protrusions for mating with mating recesses of said inwardly directed handle 
surfaces. 

31. The handle of claim 22, wherein said movable component is an 

ejector that has a portion that is extendible from said cartridge connecting structure 

20 to eject a said cartridge from said cartridge connecting structure, said handle 
connecting structure has an opening providing access to said ejector, and said 
elongated hand gripping structure has a recess aligned with said opening, and 
further comprising a button having a base portion that accesses said ejector through 
said opening, and wherein said stake is adjacent to said recess. 

25 32. The handle of claim 31, wherein said button covers said stake. 

33. The handle of claim 31, further comprising an additional stake on the 
other side of said recess from the first mentioned stake, wherein said button covers 
said additional stake. 

34. The handle of claim 20, wherein said cartridge holding structure 
30 comprises a depression for mating with a projection on said cartridge. 

35. The handle of claim 20, wherein said cartridge holding structure 
comprises a projection for mating with a depression on said cartridge. 
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36. A shaving razor handle comprising 

an elongated hand gripping structure, and 

a cartridge support structure at an end of said hand gripping structure, 
said elongated hand gripping structure including a frame structure 
5 with openings and a plurality of gripping pads that each comprise an elastomeric 
plastic outer gripping layer and a nonelastomeric plastic support layer thereunder, 
each said opening having a restricted area leading to a larger area region within 
said frame structure, each said gripping pad having a locking tab received in a said 
opening, each said locking tab having a portion that is located in said larger area 
10 region and is larger than said restricted area. 

37. The handle of claim 36, wherein said restricted area is partially 
defined by a barb on said frame structure at said opening. 

38. The handle of claim 36, wherein said restricted area is partially 
defined by facing barbs on said frame structure at said opening. 

15 39. The handle of claim 36, wherein at least one said gripping pad has an 

interlocking portion that underlies an overlying portion of said frame structure. 

40. The handle of claim 36, wherein each said gripping pad has two said 
locking tabs received in respective said openings. 

41. The handle of claim 40, wherein said nonelastomeric plastic support 
20 layer has a lower surface that is concave between said locking tabs. 

42. The handle of claim 37 or 38, wherein each said gripping pad has 
two said locking tabs received in respective said openings. 

43. The handle of claim 37 or 38, wherein each said gripping pad has 
two said locking tabs received in respective said openings, and wherein said 

25 nonelastomeric plastic support layer has a lower surface that is concave between 
said locking tabs. 

44. The handle of claim 36, wherein said one gripping pad has two said 
locking tabs and has an interlocking portion between said locking tabs for 
interlocking with structure on said frame structure. 

30 45. The handle of claim 36, wherein said frame structure has respective 

recessed areas in an outer surface, and said gripping pads are located in said 
recessed areas. 
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46. The handle of claim 45, wherein said openings that receive respective 
locking tabs are located in said recessed areas. 

47. The handle of claim 36, wherein said gripping pads are crescent 
shaped with a broad area on an upper surface of said frame structure and two 

5 narrowing portions on two side portions and wherein there is a said locking tab at 
each narrowing portion, and wherein said broad area carries an interlocking portion 
that interlocks with structure on said frame structure, and wherein said 
nonelastomeric plastic support layer has a lower surface that is concave between 
said locking tabs, wherein said frame structure has respective recessed areas in an 
10 outer surface, wherein said gripping pads are located in said recessed areas, and 
wherein said openings that receive respective said locking tabs are located in said 
recessed areas. 

48. A method of manufacturing a shaving razor handle comprising 
providing a cartridge-connecting subassembly comprising 

15 a cartridge connecting structure having outer, cartridge- 

supporting, side surfaces that mate with inwardly directed cartridge surfaces of a 
recess on a replaceable cartridge, said cartridge connecting structure including 
cartridge holding structure for releasably holding a replaceable cartridge, 

a movable component within said cartridge connecting 

20 structure for interacting with said cartridge when connected to said cartridge 
connecting structure, and 

a handle connecting structure having outer, handle- 
supporting, side surfaces, said cartridge connecting structure and said handle 
connecting structure having contiguous portions, 
25 providing an elongated hand gripping structure having inwardly 

directed handle surfaces that mate with said outer, handle- supporting, side surfaces 
of said handle connecting structure, and 

securing said handle connecting structure to said elongated hand 
gripping structure, said inwardly directed handle surfaces mating with said outer, 
30 handle-supporting, side surfaces, 

whereby said subassembly is substantially covered when cartridge 
connecting structure is connected to said cartridge. 
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49. 



A method of manufacturing a shaving razor handle comprising 
providing a cartridge-connecting subassembly comprising 
a housing, and 

a movable component within said housing for 



5 interacting with a replaceable cartridge when connected to said subassembly, 

said housing including a handle connecting structure, a 
cartridge connecting structure for making a releasable connection to said replaceable 
cartridge, an assembly opening at said handle connecting structure for receiving said 
movable component during assembly, a cartridge interaction opening at said 
10 cartridge connecting structure through which said component is movable for 
interaction with said cartridge, and blocking structure retaining said movable 
component on said housing, and 

seeming said subassembly to a subassembly connecting end of an 
elongated hand gripping structure of said razor handle, said assembly opening being 
15 covered by said subassembly connecting end after said securing. 

50. The method of claim 48 or 49, wherein said movable component is 
an ejector that has a portion that is extendible from said cartridge connecting 
structure to eject a said cartridge from said cartridge connecting structure, and said 
handle connecting structure has an access opening providing access of a base 

20 portion of a button to said ejector, and further comprising inserting said base portion 
into said access opening so as to interact with said ejector. 

51. The method of claim 48 or 49, wherein said handle connecting 
structure has a fastener hole, and wherein said securing includes placing a fastener 
to said elongated hand gripping structure in said fastener hole. 

25 52. A method of assembling a cartridge connecting subassembly for a 

shaving razor handle, said method comprising 

providing a housing having a handle connecting structure for making 

a permanent connection to a subassembly connecting end of an elongated hand 

gripping structure of said razor handle, a cartridge connecting structure for making a 
30 releasable connection to a replaceable cartridge, an assembly opening at said handle 

connecting structure, a cartridge interaction opening and blocking structure at said 

cartridge connecting structure, and 
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inserting a movable component into said housing through said 
assembly opening, 

said component being movable through said interaction opening for 
interaction with said cartridge when connected to said subassembly, said blocking 
5 structure retaining said movable component on said housing. 

53. The method of claim 52, wherein said movable component is a 
spring-biased plunger that has an end that extends from said cartridge connecting 
structure for biasing said cartridge. 

54. The method of claim 52, wherein said movable component is an 

10 ejector that has a portion that is extendible from said cartridge connecting structure 
to eject a said cartridge from said cartridge connecting structure. 

55. The method of claim 52, wherein said movable component is a 
spring-biased plunger that has an end that extends from said cartridge connecting 
structure for biasing said cartridge, and further comprising inserting a movable U- 

15 shaped ejector that is movably mounted on said cartridge connecting structure and 
has arm portions on each side of said plunger that are extendible from said cartridge 
connecting structure to eject a said cartridge from said cartridge connecting 
structure. 

56. The method of claim 52, wherein said movable member has a first 
20 cam surface and a first stop surface, and wherein said housing has a second cam 

surface, and wherein said first cam surface is deflected during said insertion through 
said assembly opening by said second cam surface, and wherein said blocking 
structure has a second stop surface against which said first stop surface is blocked 
after passing said second cam surface and returning to an undeflected position, said 
25 movable member being prevented from returning through said assembly opening by 
interaction of said first and second stop surfaces. 
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